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Objectives The aims of this study were to examine the relationship between obesity and psy-
chopathology of inpatients with schizophrenia.

Methods Eighty four inpatients with schizophrenia and 81 control subjects were recruited.
Height and weight were measured for calculation of body mass index (BMI). Symptom severity
scales [Positive and Negative Syndrome Scale (PANSS), Brief Psychiatric Rating Scale] and
Global Assessment of Functioning Scale (GAF) were conducted in all patients. Comorbid medi-
cal conditions, years of education, smoking status, age of onset, duration of illness, and medica-
tion history were collected.

Results  Patients with schizophrenia had significantly higher BMI and ratio of obesity than con-
trol subjects. Among patients, obese patients scored lower on symptom severity scales and bet-
ter on functional assessment than not obese patients. Multiple regression analysis revealed an
association of late onset and being obese with lower PANSS total score and better GAF score in
patients. Late onset and being female were inversely related with negative symptom score. The
type and dose of antipsychotics showed no association with obesity.

Conclusion The results of this study indicate that patients with schizophrenia are likely to be
more obese. Some characteristics of patients with less severe psychopathology, such as late
onset, being obese, were coincident with the result of previous studies. In addition, the result
showing that the heavier the weight of patients, the lower severity of symptoms was repeatedly
reported in previous studies. The type and dose of antipsychotics were not associated with obe-
sity. These results prompt further investigation of the relationship among schizophrenia, antipsy-
chotics, and weight gain. J Korean Neuropsychiatr Assoc 2015;54(2):172-180
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Table 1. Demographic and clinical characteristics of the patients and control subjects

Control (n=81) Schizophrenia (n=84) p-value*
Age (years) 42.5+11.2 49.3+11.6 <0.0001#
Sex, n (%) 0.534
Male 41 (50.6) 47 (56.0)
Female 40 (49.4) 37 (44.0)
Years of education 15.1£2.9 12.8+2.9 <0.0001#
Smoking status, n (%) 0.046¢
Current smokers 18 (22.2) 33(39.3)
Male 18 (43.9) 30 (63.8)
Female 0(0) 3(8.1)
Former smokers 8(8.3) 9(10.7)
Male 8 (19.5) 7 (14.9)
Female 0(0) 2 (5.4)
Non-smokers 55(67.9) 42 (50.0)
Male 15 (36.6) 10 (21.3)
Female 40 (100) 32 (86.5)
BMI (kg/m?) 22.8+3.1 24.3+3.8 0.043t*
Male 23.813.0 24.6+3.7
Female 21.9+£3.0 24.1£3.9
Obesity, n (%) 0.021%
Obese 19 (23.5) 34 (40.5) x’=5.478
Not obese 62 (76.5) 0 (59.5) RR=2.219, CI 1.131-4.353
Medication type, n (%)
Atypical AP monotherapy 41 (48.8)
Polytherapy 43 (51.2)
CPZ equivalent (mg) 656.11362.6

Values are mean+SD or n (%). Polytherapy : Atypical antipsychotics+atypical antipsychotics or typical antipsychotics. * : Indepen-
dent t-test for continuous variables and chi-square or Fisher's exact test for categorical variables, t : Analysis of covariance fest, t:
p-value<0.05. AP : Antipsychotics, CPZ : Chlorpromazine, BMI : Body mass index, SD : Standard deviation, RR : Relative risk
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Table 2. Clinical characteristics and psychopathology of schizophrenia patients

Total (n=84) Male (n=47) Female (n=37) p-value*
PANSS
Positive scale 24.0+7.2 23.316.9 24917.6 0.322
Negative scale 25.1+£8.6 26.718.6 23.148.2 0.071
Composite scale -1.1£10.8 -3.4%10.5 1.7£10.7 0.013f
General psychopathology 45.0£10.3 45.9+10.4 43.8£10.3 0.208
Total 94.1+£20.6 96.0+20.7 91.8+20.5 0.357
GAF 30.2+7.9 30.2+8.0 43.8£10.3 0.463
BPRS 32.5+11.5 32.5£11.8 32.5%£11.2 0.984
Total cholesterol (mg/dL) 177.2+35.5 169.8+35.0 186.6+34.3 0.030t
Glucose (mg/dL) 92.9+25.8 90.6+26.7 95.8£24.5 0.361
Obesity, n (%) 0.263
Obese 34 (40.5) 22 (46.8) 12 (32.4)
Not obese 50 (59.5) 25(53.2) 25 (67.6)
DM, n (%) 15(17.9) 10 (21.3) 5(13.5)
HTN, n (%) 6(7.1) 2(4.3) 4(10.8)

Values are mean*SD or n (%). * : Nonparametric test (Mann-Whitney U test) for ordinal variables, chi-square or Fisher's exact test
for categorical variables, t: p-value<0.05. PANSS : Positive and Negative Syndrome Scale, GAF : Global Assessment of Function-
ing Scale, BPRS : Brief Psychiatric Rating Scale, DM : Diabetes mellitus, HTN : Hypertension, SD : Standard deviation

120 7
100 [] Obese -
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Fig. 1. Comparisons of weight status on PANSS scores, BPRS score, and GAF (between obese and not obese patients). P : PANSS
positive scale, P3 : hallucinatory behavior (Z=-2.036 p=0.042), P6 : suspiciousness/persecution (Z=-2.611, p=0.009), Positive scale :
PANSS positive scale total (Z=-2.141, p=0.032), N : PANSS negative scale, N4 : passive/apathetic social withdrawal (Z=-2.262,

p=0.024), PANSS : PANSS total score (Z=-2.056, p=0.040), GAF :

(Z=-2.649, p=0.008), BPRS score : (Z=-1.952, p=0.051). PANSS :

Positive and Negative Syndrome Scale, GAF : Global Assessment of Functioning Scale, BPRS : Brief Psychiatric Rating Scale.

www,jknpa.org 175



J Korean Neuropsychiatr Assoc I 2015;54(2):172-180

A& Vo] 747 ek YiojlA] byt of fof w}
A7 bR =2 AR A dRpo A= o F =l A
+= A/ 3lI7HP6 : p=0.030), &3 H oAl T7A $1E(IN2
p=0.021), RIeFat A2 ZHN3 : p=0.004), 52 /5452 AF
314 915(N4 1 p=0.005), /4] AaL] Aof(N5 : p=0.033)7F
H|RERl Fro] ©f Wotth dnhy e ghoAl= AA1A B (Gl :
p:()045 }Jiﬂ%}-(gg . p:0037)£ 1:]]1:[]—0] :rLo] 31 l-_ol—“l 71
ZHG4 : p=0.042), BF3H5(G15 : p=0.012), 5523l A}3]4
3]7)(G16 : p:0049)h H|Rkel o] o Rokth 54 S4F A

T FHE2 vl Fol B @k (p=0.015), GAF scorex= H]
Tkl o] B £9k0. ™ (p=0,008), PANSS %3} BPRS ¥4
& mjgkel o] © Wkth(p=0.005, p=0.040)(1 2). *I&}9
A= B|TE of o whet o5k 2fo| 7} A ol GisiT.

Multiple regression A1} &S Aok 72 1}o] e} viqt
o] 2.7} PANSS &4 Wol9] 12.6%% &3 4~ dglch
(R?=0.126, F(2, 76)=5 478, p=0.006). H]TFI}H(B=-0.26,
p=0.017) 2&Y-& A5 Xk B2 1}o]7HB=-0.25, p=0.024)
PANSS &30l 5()9] ¥ = A& YEpylth E vt
AR 2EH S At wh2 o]} vinl o .7} GAF score
Hol9] 13.8%F AW 4= U0 (R?=0.138, F(2,76)=5.968,
p=0.004), H]T2H(B=0.30, t=2.776, p=0.007) =T HL A A
ok 1R Lo] 7H(BE=0.23, t=2.13, p=0.036) GAF score®]] %F(+)2]
= 202 YElth &, vk} 4 Ho] PANSS &4
0]9] 13.1%= e 4 AJAI(R>=0.131, Adjusted

grlrgele]

o:
!

F

kel

oR

OR

FE e

Aye) w

o{N

R?=0.109, F(2,76)=5.750, p=0.005), o423 4-$-(B=-0.31, t=—
2.82, p=0.006), BTl H-7}HB=-0.25, t=—-2.29, p=0.025)
PANSS &4 34l E(—H P v A= AR YET
(3 4).

SR 25 risperidone, paliperiodone, blonanserin, ami-
sulpride, zotepine, quetiapine, olanzapine, clozapine, aripip-
razole 5-2] H| A A AIHOFES. 5} 7}7] oA} Fokslal Q)
219 haloperidol, chlorpromazine, sulpiride 52 @540{%
BARRE 5 3t FRU AR S R

Skal Sl A9-7F 4378 (51.29%) 0] AtHEE 1). Cloapzine, olan-
zapine FFOF o fLo] whE H|WhE-0] Zfo]=
p=0.075, olanzapine : p=0.819, clozapine or olanzapine :
p=0261)(E 3). HIAFFEAIE = 5 AT 7 0474‘%
Ao Aoz oA ar1p1prazolez4)n} doz Eoks A
= 1780l Bl SAA AJolE H7l= ok Hl”}o
T} v|glo] o} o] Fodl A A oFE-0] 88k (chlor-
promazine 57} &%) %= 2ol 7k §lATHp=0.631)GE 3).

312 tHclozapine :

é
-Q
.
5
4
i
rh,
u)
<
=

] Obese
] Not obese

80

60 -

40

20

P6 N2 N3 N4 N5 Gl G3

0 \ \ \ \ \ \ \ \ \ \ \

G4 G15 Gl1é Negative PANSS

scale

GAF BPRS

Fig. 2. In male patients : comparisons of weight status on PANSS scores, BPRS score, and GAF (between obese and not obese male
patients). In female patients, no differences observed between obese and not obese female patients. P : PANSS positive scale, P6 :
suspiciousness/persecution (Z=-2.172, p=0.030), N : PANSS negative scale, N2 : emotional withdrawal (Z=-2.027, p=0.021), N3 : poor
rapport (Z=-2.624, p=0.004), N4 : passive/apathetic social withdrawal (Z=-2.551, p=0.005), N5 : difficulty in abstract thinking (Z=-1.840,
p=0.033), G : general psychopathology, G1 : somatic concern (Z=-1.697, p=0.045), G3 : guilt feelings (Z=-1.804, p=0.037), G4 : tension
(Z2=-1.735, p=0.042), G15 : preoccupation (Z=-2.253, p=0.012), G16 : active social avoidance (Z=-1.662, p=0.049), Negative scale :
PANSS negative scale total (Z=-2.444, p=0.015), PANSS : PANSS total score (Z=-2.794, p=0.005), GAF : (Z=-2.646, p=0.008), BPRS
score : (Z=-2.049, p=0.040). PANSS : Positive and Negative Syndrome Scale, GAF : Global Assessment of Functioning Scale, BPRS :

Brief Psychiatric Rating Scale.
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Table 3. Demographic and clinical characteristics of the obese patients and not obese patients

Obese (n=34) Not obese (n=50) p-value*
Age (years) 50.4+12.3 48.5+11.2 0.326
Sex, n (%) 0.534
Male 22 (64.7) 25 (50.0)
Female 12 (35.3) 25 (50.0)
Years of education 13.4+3.3 12.4+2.5 0.054
Duration of iliness 24.4+11.2 22.0£10.5 0.714
Onset age 25.6£6.0 26.219.5 0.025t
Smoking status, n (%) 0.730
Current smokers 15 (44.1) 18 (36.0)
Male 15 (100) 15(83.3)
Female 0(0) 3(16.7)
Former smokers 3(8.8) 6(12.0)
Male 3(100) 4(66.7)
Female 0(0) 2(33.3)
Non-smokers 16 (47.1) 26 (52.0)
Male 4(25.0) 6(23.1)
Female 12 (75.0) 20 (76.9)
Medication type, n (%) 0.532
Atypical AP monotherapy 18 (43.9) 23 (56.1)
Polytherapy 16 (37.2) 27 (62.8)
CPZ equivalent (mg) 569.9+330.1 714.8+375.1 0.631
Clozapine, n (%) 6(17.6) 18 (36.0) 0.075
Male 5(22.7) 12 (48.0)
Female 1(8.3) 6 (24.0)
Olanzapine, n (%) 11(32.4) 15 (30.0) 0.819
Male 8(36.4) 5(20.0)
Female 3(25.0) 10 (40.0)
Clozapine or olanzapine, n (%) 17 (50.0) 32 (64.0) 0.261

Values are mean+SD or n (%). Polytherapy : atypical anfipsychotics+atypical antipsychotics or typical antipsychotics. * : Inde-
pendent t-test for continuous variables and chi-square or Fisher's exact test for categorical variables, 1 : p-value<0.05. AP : Anti-
psychotics, CPZ : Chlorpromazine, SD : Standard deviation

Table 4. Multiple regressions modeling for psychopathology

Unstandardized Standardized Collinearity
Dependent Independent . i L
. . coefficient coefficient t-value  p-value statistics
variable variable
B Std.Error B Tolerance VIF

PANSS* (Constant) 114.61 7.67 14.94 <0.0001

Obesity -11.31 4.62 -0.26 -2.45 0.017 0.999 1.001

Onset age -0.62 0.27 -0.25 -2.30 0.024 0.999 1.001
PANSS negativet (Constant) 28.60 1.46 19.65  <0.0001

Sex -5.19 1.84 -0.31 -2.82 0.006 0.976 1.024

Obesity -4.31 1.88 -0.25 -2.29 0.025 0.976 1.024
GAFt (Constant) 22.89 2.78 8.25 <0.0001

Obesity 4.65 1.67 0.30 2.78 0.007 0.999 1.001

Onset age 0.21 0.10 0.23 2.13 0.036 0.999 1.001

Stepwise method used. * : R?=0.126, Adjusted R?=0.103, df=2, 76, F=5.478, Sig=0.006, t : R?=0.131, Adjusted R?=0.109, df=2, 76,
F=5.750, Sig=0.005, * : R?=0.138, Adjusted R?=0.113, df=2, 76, F=5.968, Sig=0.004. Std.Error : Standard error, VIF : Variance inflation
factor, PANSS : Positive and Negative Syndrome Scale, GAF : Global Assessment of Functioning Scale
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